Pregnant women dental care service utilization access Riyadh Saudi Arabia Abstract Objectives: To determine the access of dental care among a sample of pregnant women in Riyadh, Saudi Arabia and identify possible barriers for dental care during pregnancy. Methods: The target population in this cross-sectional study was female patients attending one private and two governmental hospitals in Riyadh, Saudi Arabia. The age range for these patients was limited to child bearing age (18-48 years old). The pregnant women were identified in obstetric and gynecology clinics. The control group of non-pregnant women was identified in dermatology clinics. A self-administered questionnaire was developed to assess the pattern of dental service utilization and attitude toward dental treatment during pregnancy. Personal information such as age, education, employment and number of live births were also collected. Results: A total of 959 properly filled questionnaires out of 1176 (71% response rate) were used in the analysis. The mean age of the sampled subjects was 29.6 (±7.0) years. Only 22% of the sampled pregnant women indicated that they visited their dentists during their current pregnancy. Seventytwo percent of the sampled pregnant women indicated that they have experienced at least one dental problem that might need a dental intervention during their current pregnancy. The likelihood of visiting a dentist during pregnancy for pregnant women who visited the dentist before pregnancy was 20.4 times more compared to pregnant women who did not visit the dentist before pregnancy (N = 510, OR = 20.4, 95% CI [11.9, 34.5]). A lack of knowledge of the importance and safety of dental treatment during pregnancy was reported by the majority of sampled women to be significant barriers for dental care during pregnancy. 
Introduction
Female patients are known to use dental and health services more than male patients. 1, 2 However, available literature suggests that the majority of pregnant women do not visit dentist during pregnancy. [3] [4] [5] [6] [7] Improved oral health has been known to be correlated with better access to dental care. 8, 9 Different reports indicated that the incidence of gingival inflammation among pregnant women is significantly higher than non-pregnant women. [10] [11] [12] These gingival changes are, however, limited and reversible if adequate oral hygiene is maintained. 10, 13 Because of pregnant women's higher risk for development of gingival inflammation, it has been recommended that dental examination and appropriate dental hygiene care are performed at least once during pregnancy. 14 Several published reports found that periodontal disease may be associated with some pregnancy-related adverse outcomes. It has been reported that periodontal disease may increase the risk of pre-term birth and/or baby's low birth weight. 15, 16 Other studies, on the other hand, failed to find such an association. 17, 18 A recent meta-analysis conducted by Polyzos et al. found that studies with lower research quality reported a positive association between periodontal therapy and decreased pregnancy adverse outcomes. 19 In contrast, studies that have high research quality found no beneficial effect of periodontal therapy on pregnancy outcomes. 19 Several barriers for seeking dental care during pregnancy have been reported. One of the important barriers for accessing dental care during pregnancy includes the financial barriers like lack of dental insurance and/or low income. 4, 5, 20 Other patient factors such as lack of knowledge regarding the need for dental care and fear of certain aspects of dental care during pregnancy contribute to lower access to dental care during pregnancy. [4] [5] [6] 20 In some occasions, dental health providers may elect to postpone dental care for pregnant patients until concerns about possible risks for the fetus and/or mother are eliminated. 4, 5, 20 Pregnant women need to be educated about the importance of oral health care during and after pregnancy. 21 Therefore, obstetricians may play a major role in assuring the safety of dental care during pregnancy and encouraging pregnant women to maintain regular visits to dental office in case the care is warranted. 22 In addition, dental professionals could play an active role in educating pregnant women on the importance of dental care for the mother as well as her baby. 22 Little is known about the pattern of dental service utilization among pregnant women in Saudi Arabia. Among accessible literature, only one paper published in 1994 reported that less than 10% of Saudi pregnant women visited a dentist during pregnancy. 23 There is a need to continuously assess the pattern of dental service utilization among pregnant women in Saudi Arabia and determine barriers for seeking treatment during pregnancy. Therefore, this study was conducted to determine the access to dental care among a sample of pregnant women in Riyadh, Saudi Arabia compared to nonpregnant women and identify possible barriers for dental care during pregnancy.
Materials and methods

Study population
The population in this cross-sectional study was female patients attending one private and two governmental hospitals in Riyadh, Saudi Arabia. The age range for these patients was limited to child bearing age (18-48 years old). The pregnant women were identified in obstetric and gynecology clinics. The control group of non-pregnant women was identified in the dermatology clinic of the same hospitals. Possible candidates were invited to participate in this study by filling a questionnaire structured to assess beliefs, perceptions, and patterns of dental service utilization during pregnancy. Approval for this study was obtained from the College of Dentistry Research Center.
Questionnaire
The questionnaire used in this study was an Arabic modified version of the questionnaire developed by Marchi et al. 7 Information collected included demographic information such as patient's age, education, employment status, parity, marital and pregnancy status, and stage of pregnancy if applicable.
Patients' perception of dental care during pregnancy was assessed by asking patients six questions. First, patients were asked if they have visited a dentist in the six-month preceding current pregnancy (yes/no) and during pregnancy (yes/no). In case of not visiting the dentist during pregnancy, patients were asked to select the main reason for not visiting a dentist during pregnancy. Reasons for not going to the dentist were: no insurance, high cost, patient does not like going to the dentist, was too busy, did not think about going; lack of perceived need; patient thought care was unsafe (read or heard somewhere that she should not go during pregnancy); and health provider advice against dental care (was told by a doctor, nurse, or someone in the dental office not to go). Furthermore, patients were asked if they have experienced a dental problem (toothache; a loose tooth; gums that bleed ''a lot'' or that was painful, red, or swollen; cavities that needed to be filled; or a tooth that needed to be extracted) during pregnancy. Also, patients were asked if a pregnant woman needed a procedure that requires taking dental radiographs would she proceed with treatment or would rather take analgesics and/or antibiotic or consult with her physician. In addition, patients were asked whether a pregnant woman should receive local anesthetic and/or extract a tooth during pregnancy. Finally, patients were asked whether they would trust their dentist, health care provider, or both of them equally in providing recommendation on the safety of dental care during pregnancy.
Questionnaire administration
The questionnaire was initially tested for clarity and accuracy on a sample of 100 female patients. After making necessary changes, the questionnaire was given to one of the nurses in the obstetric and gynecology department and dermatology department at the participating hospitals. The questionnaire was presented to the patients in an envelope containing an explanation of the study and an invitation to participate in this survey. After completing the survey, the patient was instructed to place the questionnaire in the envelope, seal it, and give it back to the attending nurse.
Data entry and analysis
Data entry and statistical analysis were performed using Statistical Package for Social Sciences (SPSS) version 16 SPSS Inc., Chicago, IL, USA). Assessment of statistical significance between different groups was performed using Pearson ChiSquare test at a = 0.05. Logistic regression model was used to calculate the odds ratio (OR) and 95% confidence interval (95% CI) for possible differences in dental service utilization between the different study groups.
Results
A total of 1176 questionnaires were collected from 1350 questionnaires distributed in the three participating hospitals. Two hundred and seventeen questionnaires were excluded because the pregnancy status was not specified in 85 questionnaires, the age was not reported in 99 questionnaires and the age of the participant was not within the chosen age range in 33 questionnaires (N = 959, 71% eligibility response rate). There was less participation from the private hospital (158/959).
The mean age of the sampled subjects was 29.6 (±7.0) years. The study participants were mainly Saudi (89%), married (82%), pregnant (55%), held a college degree or higher (57%), unemployed (67%) and had at least one child (80%). Most of the participants did not have dental insurance (78%) and typically seek dental treatment in private practice (77%).
Regular oral health hygiene as measured by tooth brushing at least once a day was significantly lower among pregnant women compared to non-pregnant women (74% vs. 84%, p < 0.001). Although not statistically significant, non-pregnant women reported higher satisfaction with oral health compared to pregnant women (61% vs. 55%, p = 0.053) ( Table 1) . Approximately three quarters of the sampled pregnant women (72%) indicated that they have experienced at least one dental problem that may need a dental intervention during their current pregnancy. In addition, only 30% of the sampled pregnant women indicated that they have visited their dentists in the six-month period prior to their current pregnancy. There was even lower utilization of dental services during pregnancy as reported by 22% of pregnant women. Table 2 presents the effect of different demographic and risk factors on the level of dental service utilization. There was significantly higher dental service utilization among pregnant women who have a high school diploma or less compared to pregnant women who have college or higher education (26% vs. 18%, p = 0.02). A similar pattern of significantly higher dental service utilization was observed among pregnant women who were not brushing their teeth on a regular basis (28% vs. 19%, p = 0.02) and pregnant women who were not satisfied with their oral health (28% vs. 15%, p = 0.000). A highly positive correlation was found between the pattern of dental service utilization before and during pregnancy. The likelihood of visiting a dentist during pregnancy for pregnant women who visited the dentist before pregnancy was 20.4 times more than pregnant women who did not visit the dentist before pregnancy (N = 510, OR = 20.4, 95% CI [11.9, 34.5] ). When the analysis was limited to pregnant women who did not report a dental need during pregnancy, pregnant women who visited the dentist before pregnancy were 15.9 times more likely to visit the dentist during pregnancy compared to pregnant women who did not visit the dentist before pregnancy (N = 135, OR = 15.9, 95% CI [4.6, 55.5]).
With regard to barriers to dental care during pregnancy, about three quarters of pregnant women did not go to the dentist during pregnancy due to lack of knowledge concerning the importance and safety of dental treatment during pregnancy. For example, 32% of dentally non-attending pregnant women believed that they did not need dental treatment during pregnancy. Another 32% of dentally non-attending pregnant women believed that dental treatment is not safe for the developing fetus and/or mother. About 10% of dentally nonattending pregnant women did not think about going to the dentist during pregnancy. Approximately 11% of dentally non-attending pregnant women cited financial reasons, such as lack of dental insurance or expensive dental services, for not going to the dentist. Disliking going to dentist and having no time to go to the dentist were reported by 7% and 6% of dentally non-attending pregnant women, respectively. Interestingly, 2% of dentally non-attending pregnant women indicated that they were advised by their physicians not to go to the dentist during pregnancy.
On relation to female patient perceptions toward specific dental procedures (Table 3) , only 6% of the sampled women agreed to be exposed to X-rays during pregnancy and the remaining 94% of the sampled women either preferred to take analgesics and/or antibiotics or wanted to consult with their physicians. There was no significant difference between pregnant women and non-pregnant women regarding willingness to take radiographs during pregnancy. One quarter (25%) of the sampled women was willing to accept receiving local anesthesia. There were significantly more non-pregnant women who were willing to accept a tooth extraction during pregnancy compared to pregnant women (22.8%, 12.7%, p = 0.000). With regard to the safest time to do dental treatment during pregnancy, the majority of both pregnant and non-pregnant women were unable to identify that the second trimester was the best time to do dental treatment during pregnancy (Table 4) . About one quarter of the sampled women do not prefer to have any dental treatment during pregnancy. In general, the majority of sampled women (i.e. 55%) equally trust both dentist and gynecologist with regard to recommendation on dental care during pregnancy. Among those women who trust either the dentist or gynecologist, the majority of pregnant women (81%) and non-pregnant women (70%) significantly trust the gynecologist more than the dentist (p = 0.009) ( Table 5) .
Discussion
This paper assesses pregnant women access to dental care in Riyadh, Saudi Arabia and determines possible barriers for dental care during pregnancy. The findings of this study confirmed the reported low access to dental care during pregnancy. 3, 5, 7 Compared to figures reported by Hashim in 1994 23 where only 10% of the sampled pregnant women in Riyadh, Saudi Arabia visited their dentists, levels of dental care utilization of sampled women in this study suggest that there is improvement of access to dental care during pregnancy. However, the reported dental visit by only 22% of the sampled pregnant women in this study is significantly lower than the dental visit of pregnant women in some of the regional countries. For example, it has been reported that the frequencies of dental visits by pregnant women in Kuwait and United Arab Emirates were 50% and 58%, respectively. 24, 25 Nevertheless, it appears that lower utilization of dental services during pregnancy is not an un-common problem. Ozen and colleagues in 2012 reported that only 48/351 (14%) of sampled Turkish pregnant women visited the dentist during their pregnancy. 26 In addition, Boggess and colleagues reported that the routine dental service utilization among a sample of 599 pregnant women was only 26%. 27 This study's findings suggest that the pattern of dental service utilization is significantly associated with the pattern of dental service utilization before pregnancy. Regardless of whether the pregnant women in the examined sample had dental problems or not, pregnant women who visited the dentist regularly before pregnancy were more likely to visit the dentist during pregnancy. Fadavi and colleagues found that the pattern of dental visit before pregnancy predicts dental service utilization during pregnancy. 28 The authors reported that the OR for the association between dental visits before and during pregnancy and 95% CI in this study 28 were 13.6, [3.7-50.5] which is comparable to the findings of our study (15.9, [4.6-55.5] ). In addition, Boggess and colleagues identified receiving no dental care when not pregnant to be a strong predictor for lack of routine dental care during pregnancy. 27 This difference in dental service utilization during pregnancy between pregnant women who visit the dentist regularly before pregnancy and pregnant women who do not visit dentist regularly implies that dental care of female patients should be advocated and maintained regardless whether the patient is pregnant or not as this regular dental visit to dentist before pregnancy will predict dental visit pattern when a patient becomes pregnant.
The lower utilization of dental services by pregnant women becomes significantly important in light of two important facts. First, there were higher dental needs reported by the sampled pregnant women in this study. About three quarter of the sampled pregnant women indicated that they have experienced at least one dental problem during their current pregnancy. Ozen and colleagues reported that 69% of sampled Turkish pregnant women have experienced oral health problems during pregnancy. 26 Second, about one quarter of the sampled pregnant women do not brush their teeth regularly at least once a day. Less than 10% of pregnant women in the study by Ozen and colleagues reported not brushing their teeth at least once a day. 26 It is well documented that pregnancy is associated with increased gingival inflammation. 10, 12 . Therefore, these important facts when viewed along with the reported possible association between periodontal disease and adverse pregnancy outcomes emphasizes the importance of dental care during pregnancy. 15, 16 Several barriers for accessing dental care during pregnancy have been reported. In this study, approximately two thirds of the sampled pregnant women cited the lack of perceived needs for dental treatment and concerns regarding the safety of dental treatment during pregnancy as the main reasons for not visiting the dentist during pregnancy. Dinas et al. found that 72% of pregnant women believed that dental treatment during pregnancy may not be safe. 3 In addition, Marchi et al. reported that the most common reason for not visiting the dentist during pregnancy was lack of perceived need, followed by financial barriers. 7 In our study, presence of dental insurance did not contribute to a significant increase in the utilization of dental services during pregnancy. Ozen et al. found that, in spite of the fact that all pregnant women in their study had dental insurance, only 14% of pregnant women visited a dentist during pregnancy. 26 Other studies, on the other hand, have reported a significant association between the presence of dental insurance and a higher utilization of dental services during pregnancy. 4, 21 It is evident from the findings of this study that both pregnant women and non-pregnant women were concerned with safety of dental treatment during pregnancy. In this study, it appears that pregnant women's concerns with the safety of dental treatment during pregnancy outweigh the possible advantage of having dental insurance on the utilization of dental care during pregnancy. This concern was clear in the willingness of only 6% of sampled women to be exposed to X-rays during the course of a dental procedure while pregnant. The concerns with safety of dental treatment during pregnancy need to be addressed with pregnant women using scientific evidence by both dentist and gynecologist. With regard to X-rays exposure during pregnancy, a cohort study conducted in the UK found no association between exposure to dental X-rays and pre-term birth or low birth weight. 29 On examining the safety of dental treatment during pregnancy, Michalowicz et al. found that pregnant women who received scaling and root planning and/or essential dental treatment needs, defined as the presence of moderate-to-severe caries or fractured or abscessed teeth at 13-21 week gestation, did not have an increased risk of adverse pregnancy outcomes compared to pregnant women who did not receive treatment. 30 The findings of this study suggest that the majority of sampled women lack essential knowledge about the safety of dental care during pregnancy. This is evident in the fact that only one quarter of the sampled women in this study was able to identify second trimester as the safest time to do dental treatment. General public opinion typically ranked dentists high in terms of professional trust. 31 In this study, 55% of the sampled women indicated that they trust both their gynecologists and dentists equally with regard to recommendations for dental treatment during pregnancy. Among women who trust only either the gynecologist or the dentist, the majority indicated they trust their gynecologists (77%). This figure highlights the importance of establishing a team-based approach for pregnant women receiving dental care. 32, 33 This study has the following limitations. First, the sample selected was a convenient sample from three hospitals; therefore, the results of this study may not be generalizable for the entire population of women in Riyadh, Saudi Arabia. However, it should be noted that the sample was collected from three hospitals to take a broader view of female patients' perception with regard to dental service utilization during pregnancy. Second, the participation rate (71%) is somewhat low. However, it should be noted that this participation rate was an eligibility response rate since 217 responses were eliminated because they did not match the inclusion criteria. Thirdly, the data collected were based on self-reported information which is a common problem in self-administered questionnaires. Because the participation in this study was voluntary and the fact that the confidentiality of participants was maintained, there is a low chance that the data provided may suffer from recall or response bias.
Conclusions
The findings of this study suggest that there is a significantly lower utilization of dental services among the sampled pregnant women. In addition, women who maintain regular dental visit before pregnancy are more likely to visit dentist when they become pregnant. Moreover, the main reasons for not seeking dental services during pregnancy are the lack of perceived dental needs and concerns about the safety of dental treatment during pregnancy. Dentists and gynecologists should work together to ensure that pregnant women get a good access to dental care during pregnancy.
